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(57) ABSTRACT 

A gas generator, including an igniter, a gas generating agent 
ignited by the igniter and generating gas by burning, and a 
holder and an AC cup forming therein a gas generating agent 
storage chamber ?lled With the gas generating agent. A hous 
ing formed of the holder and the AC cup is Vertically held and 
?xed by a pair of plate-like members arranged parallel With 
each other. The gas generator also includes projections form 
ing deformable areas Which are deformed in a direction for 
decreasing the Vertical outside dimensions of the gas genera 
tor When the housing is ?xed by the pair of plate-like mem 
bers. Thus, When the gas generator is ?xed by the pair of 
plate-like members in the Vertical direction, the dispersion of 
the outside dimensions of the gas generator can be absorbed. 
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GAS GENERATOR 

TECHNICAL FIELD 

The present invention relates to a gas generator generating 
gas by burning a gas generating agent, and more particularly, 
it relates to a gas generator held and ?xed by a pair of platelike 
members When assembled into a unit. 

BACKGROUND ART 

In general, a seat belt apparatus and an air bag apparatus are 
Widespread in vieW of protection of a rider of an automobile. 
The seat belt apparatus is equipped in order to prevent the 
rider from being throWn from his/her seat in the automobile 
due to an impact resulting from a collision of the vehicle, and 
binds/ fastens the rider to the seat by lapping a belt around the 
body of the rider. 

In recent years, a seat belt apparatus having a pretensioner 
function for improving a rider protecting function has rapidly 
become Widespread. According to this pretensioner function, 
the seat belt loosened due to the thickness of clothes or the 
like is instantaneously Wound up upon a collision or imme 
diately before the collision, in order to improve an effect of 
binding the rider. This pretensioner function is implemented 
by strongly Winding up the seat belt With a gas pressure output 
from a gas generator referred to as a micro gas generator. 

In relation to a seat belt Windup drive unit provided With 
this gas generator, various mechanisms are knoWn. A seat belt 
Windup drive unit formed by annularly coiling a metal belt 
coupled to a shaft Winding up a seat belt and holding the metal 
belt With a pair of platelike members to block a holloW part of 
the annularly coiled metal belt While arranging a gas genera 
tor in a space de?ned by the metal belt and the pair of platelike 
members is knoWn as one of such mechanisms (refer to speci 
?cation of German Patent Publication No. 19961 109 (Patent 
Document 1)). 

In the seat belt Windup drive unit disclosed in the afore 
mentioned Patent Document 1, the pressure in the space 
de?ned by the metal belt and the pair of platelike members 
rises due to gas output from the gas generator to expand the 
metal belt outWard, thereby rotating the shaft by a prescribed 
quantity and Winding up the seat belt. 

Patent Document 1: Speci?cation of German Patent Pub 
lication No. 19961109 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 
In the seat belt Windup drive unit disclosed in the afore 

mentioned Patent Document 1, it is important to ensure air 
tightness in the space de?ned by the metal belt and the pair of 
platelike members. If this airtightness is not suf?ciently 
ensured, the gas escapes from gaps betWeen the metal belt and 
the platelike members, the gas pressure for expanding the 
metal belt is rendered de?cient, and the seat belt is insu?i 
ciently Wound up. 

Dispersion in the outside dimension of a housing of the gas 
generator canbe listed as a factor inhibiting the airtightness of 
the aforementioned space. In order to simplify an assembling 
operation, the gas generator is vertically held and ?xed by the 
pair of platelike members in general. If the outside dimension 
of the gas generator is dispersed, therefore, the clearance 
betWeen the pair of platelike members is dispersed after 
assembling of the gas generator, to result in gaps betWeen the 
metal belt and the platelike members. In order to ensure the 
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2 
airtightness of the aforementioned space, therefore, it is nec 
essary to suppress the dispersion in the outside dimension of 
the gas generator. 

In order to manufacture the gas generator, hoWever, various 
components constituting the housing of the gas generator 
must be variously Worked by press Working, caulking etc., 
and the outside dimension of the gas generator is dispersed by 
about 10.3 mm. It is substantially impossible to completely 
eliminate this dispersion in the outside dimension, and hence 
it is necessary to take some countermeasure for absorbing the 
dispersion in the outside dimension of the gas generator. 

Accordingly, an object of the present invention is to make 
it possible to precisely assemble a pair of platelike members 
With a desired clearance after assembling of a gas generator 
by taking countermeasure capable of absorbing dispersion in 
the outside dimension of the gas generator When the gas 
generator is vertically ?xed by the pair of platelike members. 

Means for Solving the Problem 
A gas generator according to the present invention com 

prises ignition means, a gas generating agent ignited by the 
aforementioned ignition means for generating gas by com 
bustion and a housing including a gas generating agent stor 
age chamber ?lled With the aforementioned gas generating 
agent While the aforementioned housing is vertically held and 
?xed by a pair of platelike members arranged in parallel With 
each other. The gas generator according to the present inven 
tion comprises a deformable area to be deformed in a direc 
tion for decreasing the vertical outside dimension of the gas 
generator When the housing is ?xed by the pair of platelike 
members. 

Thus, the deformable area to be deformed for decreasing 
the vertical outside dimension of the gas generator When the 
gas generator is ?xed by the pair of platelike members is so 
provided on the gas generator that this deformable area is 
deformed to absorb dispersion in the outside dimension of the 
gas generator in assembling, Whereby a clearance betWeen 
the pair of platelike members can be adjusted to a desired siZe 
after the assembling. 

In the aforementioned gas generator according to the 
present invention, at least either a top plate or a bottom plate 
vertically located on the aforementioned housing preferably 
includes an outWardly protruding projection, and this proj ec 
tion preferably constitutes the aforementioned deformable 
area. 

According to this structure, the deformable area can be 
easily formed by press Working or the like. Further, the pro 
jection provided to outWardly protrude from the housing is so 
deformed as to absorb dispersion in the outside dimension of 
the gas generator, Whereby breakage of internal components 
resulting from deformation of the housing can also be pre 
vented. 

In the aforementioned gas generator according to the 
present invention, the aforementioned projection is prefer 
ably provided on a part of the aforementioned housing parti 
tioning/forming the aforementioned gas generating agent 
storage chamber. 
According to this structure, other internal components 

such as the ignition means can be prevented from breakage 
When not only the projection but also the housing around the 
projection is deformed by any chance. 

In the aforementioned gas generator according to the 
present invention, at least either a top plate or a bottom plate 
vertically located on the aforementioned housing preferably 
includes a protrusion having an outWardly protruding top face 
of a prescribed siZe, and the aforementioned deformable area 
is preferably constituted of a part, enclosing the aforemen 
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tioned protrusion, of the aforementioned top plate or the 
aforementioned bottom plate provided With this protrusion. 

According to this structure, the deformable area can be 
easily formed by press Working or the like. Further, force 
applied to the gas generator in assembling is dispersed by the 
aforementioned top face, Whereby the gas generator is pre 
vented from breakage. 

In the aforementioned gas generator according to the 
present invention, the aforementioned protrusion is prefer 
ably formed by press Working, and the upper end of the 
aforementioned ignition means is preferably inserted into and 
positioned on a recess formed on the inner surface of the 
aforementioned housing by the aforementioned press Work 
ing. 

According to this structure, the deformable area and the 
recess for positioning the ignition means can be simulta 
neously formed by single press Working, Whereby manufac 
turing steps can be simpli?ed. 

The aforementioned gas generator according to the present 
invention preferably further comprises a combustion control 
member located betWeen the aforementioned ignition means 
and the aforementioned gas generating agent storage cham 
ber for supplying directivity to a ?ame formed in the afore 
mentioned ignition means, the aforementioned protrusion is 
preferably formed by press Working, the upper end of the 
aforementioned combustion control member is preferably 
inserted into a recess formed on the inner surface of the 
aforementioned housing by the aforementioned press Work 
ing, and the aforementioned ignition means is preferably 
inserted into and positioned in the aforementioned combus 
tion control member. 

According to this structure, the upper end of the combus 
tion control member is previously inserted into the recess 
provided on the housing in a step of manufacturing the gas 
generator so that no gas generating agent enters a space for 
arranging the ignition means When the gas generating agent 
storage chamber is ?lled With the gas generating agent, 
Whereby the ignition means can be easily positioned and 
mounted. 

The aforementioned gas generator according to the present 
invention preferably further comprises an elastic member 
located on the outer surface of at least either a top plate or a 
bottom plate vertically located on the aforementioned hous 
ing, and this elastic member preferably constitutes the afore 
mentioned deformable area. 

Thus, the clearance betWeen the pair of platelike members 
can be ensured to a desired siZe also by separately providing 
the elastic member on the outside of the housing. According 
to this structure, the elastic member is deformed in assem 
bling thereby absorbing dispersion in the outside dimension 
of the gas generator, Whereby the housing is not deformed and 
the internal components are not broken. 

EFFECT OF THE INVENTION 

According to the present invention, a clearance betWeen a 
pair of platelike members is precisely ensured also after the 
pair of platelike members are assembled into a gas generator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic sectional vieW of a gas generator 
according to a ?rst embodiment of the present invention. 

FIG. 2 is a plan vieW of the gas generator according to the 
?rst embodiment of the present invention. 

FIG. 3 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
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4 
the ?rst embodiment of the present invention to hold the same 
With a pair of platelike members. 

FIG. 4 is a schematic sectional vieW of a gas generator 
according to a second embodiment of the present invention. 

FIG. 5 is a plan vieW of the gas generator according to the 
second embodiment of the present invention. 

FIG. 6 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
the second embodiment of the present invention to hold the 
same With a pair of platelike members. 

FIG. 7 is a schematic sectional vieW of a gas generator 
according to a third embodiment of the present invention. 

FIG. 8 is a plan vieW of the gas generator according to the 
third embodiment of the present invention. 

FIG. 9 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
the third embodiment of the present invention to hold the 
same With a pair of platelike members. 

DESCRIPTION OF REFERENCE SIGNS 

1A to 1C gas generator, 10 igniter, 11 base part, 12 squib 
cup, 13, 14 header pin, 20 holder, 21, 22 holding part, 23 
?ange part, 24 caulking part, 30 combustion control cover, 31 
large-diametral part, 32 small-diametral part, 33 slit, 40 AC 
cup, 41 side Wall, 42 top plate, 43 collar part, 44 recess, 45 
projection, 46 protrusion, 47 part (enclosing protrusion), 48 
groove part, 50 gas generating agent, 61 O-ring, 62 sealing 
material, 63 gasket, 71, 72 platelike member, 73 metal band, 
74 space (de?ned by a pair of plate members and metal band). 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

Embodiments of the present invention are noW described in 
detail With reference to the draWings. 

First Embodiment 

FIG. 1 is a schematic sectional vieW of a gas generator 
according to a ?rst embodiment of the present invention. FIG. 
2 is a plan vieW of the gas generator according to the ?rst 
embodiment of the present invention. The schematic sec 
tional vieW shoWn in FIG. 1 is a schematic sectional vieW in 
a case of cutting the gas generator along the line I-I in FIG. 2. 
As shoWn in FIG. 1, a gas generator 1A according to this 

embodiment mainly comprises an igniter (squib) 10 serving 
as ignition means, a holder 20 constituting part of a housing, 
a combustion control cover 30 assembled into the housing, an 
actuating charge cup (AC cup) 40 constituting the remaining 
part of the housing and a gas generating agent 50 ?lled into a 
prescribed area of the housing. 

Igniter 10 is an ignition device for generating a ?ame, and 
includes an unillustrated priming and an unillustrated resistor 
for burning the priming therein. More speci?cally, igniter 10 
includes a base 11 or a header in base 11 receiving/holding a 
pair of header pins 13 and 14 and a squib cup 12 mounted on 
base 11 or the header, While a resistor (bridge Wire) is 
mounted to couple the forWard ends of header pins 13 and 14 
inserted into squib cup 12, and the priming is ?lled into squib 
cup 12 to enclose this resistor or to come into contact With this 
resistor. A Nichrome Wire or the like is employed as the 
resistor in general, While ZPP (Zirconium potassium perchlo 
rate), ZWPP (Zirconium tungsten potassium perchlorate) or 
lead tricyanate is employed as the priming in general. Squib 
cup 12 is made of a metal or plastic in general. Squib cup 12 
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may be ?lled not only With the priming but also With an 
in?ammation agent in addition thereto. 
When a collision is sensed, a prescribed quantity of current 

?oWs to the resistor through header pins 13 and 14. Joule heat 
is generated in the resistor due to the prescribed quantity of 
current ?oWing to the resistor, so that the priming starts com 
bustion. A high-temperature ?ame (gas and particles) result 
ing from the combustion bursts squib cup 12 storing the 
priming, and ignites gas generating agent 50. The time from 
the ?oWing of the current to the resistor up to Working of the 
ignition device is not more than 2 milliseconds if a Nichrome 
Wire is employed for the resistor. 

Holder 20 holds the aforementioned igniter 10. Holder 20, 
formed by a substantially cylindrical holloW member, is con 
stituted of a molding prepared from an aluminum alloy or the 
like, for example. Holder 20 includes holding parts 21 and 22 
holding base 11 of igniter 10 by vertically putting the same 
therebetWeen and a ?ange part 23 serving as a coupling part 
With the AC cup. An O-ring 61 is interposed betWeen holding 
part 22 ofholder 20 and base 11 ofigniter 10. This O-ring 61 
is a member for hermetically sealing gaps formed betWeen 
base 11 of igniter 10 and holding parts 21 and 22 of the 
aforementioned holder 20 When the former is caulked/?xed 
by the latter and for hermetically sealing a gas generating 
agent storage chamber. That of a material su?icient in heat 
resistance and durability is preferably employed as O-ring 61, 
and an O-ring of EPDM resin, Which is a kind of ethylene 
propylene rubber, or the like is preferable, for example. Her 
metic performance is further improved When a sealing agent 
is separately applied to this portion. 
A combustion control cover 30 serving as a combustion 

control member is externally set on ?ange part 23 of holder 
20, to be located betWeen igniter 10 and the gas generating 
agent storage chamber. Combustion control cover 30 is 
formed by a substantially cylindrical holloW member, and has 
a large-diametral part 31 covering the upper portion of holder 
20 and a small-diametral part 32 covering squib cup 12 of 
igniter 10. Combustion control cover 30 prevents fragments 
resulting from bursting of squib cup 12, supplies directivity to 
the ?ame formed in the igniter 10 and controls the ?ame to 
transversely induce the same toWard the gas generating agent 
storage chamber ?lled With gas generating agent 50. 
A plurality of slits 33 are vertically provided on small 

diametral part 32 of combustion control cover 30. These slits 
33 supply a passage to the ?ame spurting out While blustering 
the side Wall of squib cup 12. The ?ame spurting from squib 
cup 12 transversely spurts through slits 33 due to this function 
of slits 33, for burning gas generating agent 50. 
AC cup 40 is attached to ?ange part 23 of holder 20.AC cup 

40, formed by a bottomed cylindrical member, is attached to 
holder 20 to cover igniter 10 supported by holder 20 and 
combustion control cover 30 externally set on holder 20. 
More speci?cally, AC cup 40 includes a side Wall 41 and a top 
plate 42, for partitioning/forming the gas generating agent 
storage chamber ?lled With gas generating agent 50 by side 
Wall 41 and part of top plate 42. 
A collar part 43 is formed on the loWer end of side Wall 41 

ofAC cup 40, and this collarpart 43 is caulked/ ?xed by ?ange 
part 23 and a caulking part 24 of holder 20. A sealing agent 62 
is applied betWeen ?ange part 23 of holder 20 and collar part 
43 ofAC cup 40. This sealing agent 62, Which is not essential, 
is applied in order to reliably hermetically seal the space 
betWeen ?ange part 23 of holder 20 and collar part 43 of AC 
cup 40 as the need arises. Employment of a material having 
loW moisture permeability and excellent durability is prefer 
able for sealing agent 62, and a silicon-based sealing agent is 
preferably employed, for example. In a case of employing a 
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6 
sealing agent prepared by dissolving a solid component in a 
solvent, the housing may be caulked/?xed after application/ 
drying of the sealing agent. 
A recess 44 is formed around the center of the inner surface 

of top plate 42 of AC cup 40 by press Working. The upper end 
of igniter 10 and that of combustion control cover 30 are 
inserted into this recess 44, thereby positioning AC cup 40 
With respect to holder 20. 

The gas generating agent storage chamber partitioned/ 
formed by AC cup 40, holder 20 and combustion control 
cover 30 is ?lled With gas generating agent 50. Gas generating 
agent 50 ignites and burns due to the high-temperature ?ame 
introduced through slits 33 of the aforementioned combus 
tion control cover 30. Side Wall 41 of AC cup 40 bursts by the 
pressure of combustion gas of this gas generating agent 50, so 
that gas generating agent 50 and combustion products thereof 
are derived from gas generator 1A. 

In order to obtain a gas generator of a prescribed output, it 
is necessary that AC cup 40 reliably bursts With a prescribed 
pressure. Therefore, scores (dents) are formed by press Work 
ing or the like in a prescribed shape so that the remaining 
thickness of side Wall 41 reaches a prescribed level. Thus, side 
Wall 41 of AC cup 40 bursts When the internal pressure of the 
gas generating agent storage chamber reaches a prescribed 
level, so that the gas generator implements a desired stable 
output. While about one to l0-odd scores are provided in 
general, about 2 to 8 in general, or preferably about 2 to 6 
scores are provided since gas nonuniformly spurts if the num 
ber of the scores is too small While side Wall 41 too easily 
bursts if the number of the scores is too large. 

In gas generator 1A according to this embodiment, AC cup 
40 is made of an aluminum alloy, the shape of the scores is 
paralleliZed in the vertical direction (axial direction), and the 
remaining thickness of the scores is designed/manufactured 
to 0.3 mm. In this case, side Wall 41 ofAC cup 40 bursts With 
an internal pressure of about 8 MPa Within a prescribed pres 
sure range of 6 MPa to 10 MPa, so that a stable output of the 
gas generator is obtained. 
Gas generating agent 50 ?lled into the gas generating agent 

storage chamber ignites due to the ?ame supplied from i gniter 
10 and is derived from the gas generator along With gas 
resulting from combustion, as hereinabove described. A 
molding of smokeless poWder (cellulose nitrate) or a molding 
of non-aZide-based composition consisting of an organoni 
trogen compound and an oxidiZer is employed as gas gener 
ating agent 50. In recent years, non-nitrocellulosic gas gen 
erating agent generating an extremely small amount of 
noxious component such as carbon monoxide has been 
employed as a gas generating agent for a pretensioner of a seat 
belt apparatus. 
Any shape such as a granular, pelletlike, cylindrical or 

discoidal shape is employed as the shape of the molding of 
gas generating agent 50. Alternatively, a porous (macaroni 
shaped or lotus root-shaped, for example) molding having 
holes therein is also employed. This shape is properly 
selected in response to the speci?cation of a unit into Which 
the gas generator is assembled, and the optimum shape is so 
selected that the rate of gas generation varies in combustion of 
the gas generating agent, for example. The siZe of the molding 
is properly selected in consideration of the linear burning rate, 
the pressure index etc. of the gas generating agent in addition 
to the shape of the gas generating agent. The loading Weight 
of the gas generating agent, properly varied With the speci? 
cation of the unit into Which the gas generator is assembled, is 
set to about 0.2 grams to 2.0 grams in general When smokeless 
poWder is used. 
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As shown in FIGS. 1 and 2, gas generator 1A according to 
this embodiment has outwardly protruding projections 45 on 
prescribed positions of top plate 42 of AC cup 40 partially 
forming the housing. These projections 45 correspond to 
deformable areas to be deformed to decrease the vertical 
outside dimension of gas generator 1A When ?xed by a pair of 
platelike members described later. The vertical outside 
dimension of gas generator 1A, corresponding to the outside 
dimension of a part held betWeen the pair of platelike mem 
bers described later, is de?ned betWeen the loWer surface of 
?ange part 23 of holder 20 and the forWard ends of proj ections 
45 provided on top plate 42 of AC cup 40, and expressed in a 
height H shoWn in FIG. 1. As hereinabove described, gas 
generator 1A is manufactured With dispersion of the outside 
dimension in the range of about 10.3 mm With respect to a 
planned dimension due to a reason in manufacturing. 

Projections 45 are formed by press Working, for example, 
to protrude from other regions of top plate 42 With a pre 
scribed height h1. In gas generator 1A according to this 
embodiment, projections 45 are provided on three portions 
While circumferentially aligning on a part of top plate 42 of 
AC cup 40 partitioning/forming the gas generating agent 
storage chamber. 

FIG. 3 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
this embodiment to hold the same With the pair of platelike 
members. As shoWn in FIG. 3, gas generator 1A is vertically 
held and ?xed by a pair of parallelly arranged platelike mem 
bers 71 and 72. A metal band 73 is arranged on a side of gas 
generator 1A to enclose gas generator 1A, and the upper and 
loWer ends of metal band 73 are in contact With pair of 
platelike members 71 and 72. Thus, gas generator 1A is 
assembled into a space 74 de?ned by pair of platelike mem 
bers 71 and 72 and metal band 73. 

In assembling, gas generator 1A is so placed that the loWer 
surface of ?ange part 23 is in contact With the main surface of 
loWer platelike member 72, and held by upper platelike mem 
ber 71 along With metal band 73 arranged to enclose gas 
generator 1A. LoWer platelike member 72 and upper platelike 
member 71 are clamped to approach to each other by unillus 
trated clamp means, so that gas generator 1A is assembled 
into the unit. 

Projections 45 provided on AC cup 40 is plastically 
deformed due to this clamping and crush into the shape shoWn 
in FIG. 3 so that the height of projections 45 vertically shrinks 
due to the deformation and changes from the height h1 to a 
height h2. Thus, a clearance betWeen pair of platelike mem 
bers 71 and 72 can be adjusted to be identical to the vertical 
height D of metal band 73 Without breaking gas generator 1A, 
by adjusting the degree of clamping With the clamp means. In 
other Words, dispersion in the outside dimension of gas gen 
erator 1A can be absorbed due to deformation of projections 
45, so that the clearance betWeen pair of platelike members 71 
and 72 can be adjusted to a prescribed siZe after assembling of 
gas generator 1A. Consequently, airtightness of space 74 
enclosing gas generator 1A can be maintained high, and a seat 
belt apparatus having a pretensioner function of desired per 
formance can be manufactured With a high yield. 

In gas generator 1A according to this embodiment, proj ec 
tions 45 absorbing dispersion in the outside dimension of the 
housing can be simply formed by press Working, not to stress 
the manufacturing cost. Further, projections 45 are formed on 
the housing in the part partitioning/ forming the gas generat 
ing agent storage chamber as in gas generator 1A according to 
this embodiment so that the remaining internal components 
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8 
such as igniter 10 are not broken When not only projections 45 
but also the housing around the projections are deformed by 
any chance. 

In this embodiment, it is important that the outside dimen 
sion H of manufactured gas generator 1A is designed to 
necessarily slightly exceed the vertical height D of metal band 
73. This is because there is a possibility that gas generator 1A 
is not held/ ?xed by pair of platelike members 71 and 72 also 
When platelike members 71 and 72 are clamped to the desired 
clearance such that gas generator 1A Wobbles after the assem 
bling and the airtightness of the aforementioned space 74 is 
not ensured if gas generator 1A is not designed in the afore 
mentioned manner. 

Second Embodiment 

FIG. 4 is a schematic sectional vieW of a gas generator 
according to a second embodiment of the present invention. 
FIG. 5 is a plan vieW of the gas generator according to the 
second embodiment of the present invention. Parts similar to 
those of gas generator 1A according to the aforementioned 
?rst embodiment are denoted by the same reference numerals 
in the ?gures, and redundant description is not repeated. The 
schematic sectional vieW shoWn in FIG. 4 is a schematic 
sectional vieW in a case of cutting the gas generator along the 
line IV-IV in FIG. 5. 
As shoWn in FIGS. 4 and 5, a gas generator 1B according to 

this embodiment has a structure mostly similar to that of gas 
generator 1A according to the aforementioned ?rst embodi 
ment, and is different in a point that the shape of a top plate 42 
of anAC cup 40 is different and in a point that the shape of a 
combustion control cover 30 is different. Gas generator 1B 
according to this embodiment has a protrusion 46 including a 
top face having an area of a prescribed siZe on a prescribed 
position of top plate 42 ofAC cup 40. Protrusion 46 protrudes 
With a prescribed height h1 With respect to another part 47 of 
top plate 42 located to enclose this protrusion 46. This pro 
trusion 46 is formed by press Working, for example, and a 
recess 44 is formed on the inner surface of top plate 42 as a 
result. The upper end of an igniter 10 and the upper end of 
combustion control cover 30 are inserted into this recess 44, 
thereby positioning AC cup 40 With respect to a holder 20. 
Gas generator 1B has clearances of a prescribed height 
betWeen combustion control cover 30 and a holding part 22 of 
holder 20 and betWeen combustion control cover 30 and a 
?ange part 23 of holder 20. These clearances are preferably 
formed With a height substantially identical to the height h1 of 
the aforementioned protrusion 46. 

FIG. 6 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
this embodiment to hold the same With a pair of platelike 
members. In assembling, gas generator 1B is so placed that 
the loWer surface of ?ange part 23 is in contact With the main 
surface of a loWer platelike member 72, and held by an upper 
platelike member 71 along With a metal band 74 arranged to 
enclose gas generator 1B, as shoWn in FIG. 6. LoWer platelike 
member 72 and upper platelike member 71 are clamped to 
approach to each other by unillustrated clamp means, so that 
gas generator 1B is assembled into the unit. 

Protrusion 46 provided on AC cup 40 is pressed doWnWard 
due to this clamping, and the other part 47 of top plate 42 
located to enclose protrusion 46 is plastically deformed or 
elastically deformed to crush into the shape shoWn in FIG. 6, 
so that protrusion 46 moves doWnWard due to the deformation 
of the other part 47 of top plate 42 located to enclose the 
aforementioned protrusion 46 and changes from the height h1 
to a height h2. While combustion control cover 30 is also 
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pressed downward along With protrusion 46 due to this 
clamping, the clearances are so provided betWeen combus 
tion control cover 30 and holding part 22 of holder 20 and 
betWeen combustion control cover 30 and ?ange part 23 of 
holder 20 that the remaining internal components such as an 
igniter 10 are not broken. 

Thus, the clearance betWeen pair of platelike members 71 
and 72 can be adjusted to be identical to the vertical height D 
of a metal band 73 Without breaking gas generator 1B, by 
adjusting the degree of clamping With the clamp means. In 
other Words, dispersion in the outside dimension of gas gen 
erator 1B can be absorbed due to deformation of the otherpart 
47 of top place 42 located to enclose protrusion 46, and the 
clearance betWeen pair of platelike members 71 and 72 can be 
adjusted to a desired siZe after assembling of gas generator 
1B. Consequently, airtightness of a space 74 enclosing gas 
generator 1B can be maintained high, and a seat belt appara 
tus having a pretensioner function of desired performance can 
be manufactured With a high yield. 

In gas generator 1B according to this embodiment, part 47 
absorbing dispersion in the outside dimension of a housing 
can be simply formed by press Working, not to stress the 
manufacturing cost. Further, force applied to gas generator 
1B in assembling is dispersed by the top face of protrusion 46, 
Whereby the gas generator is prevented from breakage. 

In this embodiment, it is important that the outside dimen 
sion H of manufactured gas generator 1B is designed to 
necessarily slightly exceed the vertical height D of metal band 
73. This is because there is a possibility that gas generator 1B 
is not held/?xed by pair of platelike members 71 and 72 also 
When platelike members 71 and 72 are clamped to the desired 
clearance, gas generator 1B Wobbles after the assembling and 
the airtightness of the aforementioned space 74 is not ensured 
if gas generator 1B is not designed in the aforementioned 
manner. 

Third Embodiment 

FIG. 7 is a schematic sectional vieW of a gas generator 
according to a third embodiment of the present invention. 
FIG. 8 is a plan vieW of the gas generator according to the 
third embodiment of the present invention. Parts similar to 
those of gas generator 1A according to the aforementioned 
?rst embodiment are denoted by the same reference numerals 
in the ?gures, and redundant description is not repeated. The 
schematic sectional vieW shoWn in FIG. 7 is a schematic 
sectional vieW in a case of cutting the gas generator along the 
line VII-VII in FIG. 8. 

As shoWn in FIGS. 7 and 8, a gas generator 1C according to 
this embodiment has a structure mostly similar to that of gas 
generator 1A according to the aforementioned ?rst embodi 
ment, and is different only in a point that the shape of a top 
plate 42 of an AC cup 40 and presence/absence of a gasket 63 
Which is an elastic member located on the outer surface of top 
plate 42 of AC cup 40 are different. Gas generator 1C accord 
ing to this embodiment has an annular groove 48 on a pre 
scribed position of top plate 42 of AC cup 40, and gasket 63 is 
so attached that part thereof is inserted into this groove 48. 
Gasket 63 is ?xed to top plate 42 of AC cup 40 With an 
adhesive or the like, for example. 

The upper surface of gasket 63 protrudes With a prescribed 
height h1 With respect to the top face of AC cup 40. The 
aforementioned groove 48 is formed by press Working, for 
example, and a recess 44 is formed on the inner surface of top 
plate 42 as a result. The upper end of igniter 10 and the upper 
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10 
end of a combustion control cover 30 are inserted into this 
recess 40, thereby positioning AC cup 40 With respect to 
holder 20. 

FIG. 9 is a schematic sectional vieW of a seat belt Windup 
unit shoWing a state after ?xing the gas generator according to 
this embodiment to hold the same With a pair of platelike 
members. In assembling, gas generator 1C is so placed that 
the loWer surface of ?ange part 23 is in contact With the main 
surface of a loWer platelike member 72, and held by an upper 
platelike member 71 along With a metal band 74 arranged to 
enclose gas generator 1C, as shoWn in FIG. 9. LoWer platelike 
member 72 and upper platelike member 71 are clamped to 
approach to each other by unillustrated clamp means, so that 
gas generator 1C is assembled into the unit. 

Gasket 63 located on top plate 42 of AC cup 40 is elastically 
deformed due to this clamping to crush into the shape shoWn 
in FIG. 9, and the height betWeen the top face of AC cup 40 
and the upper surface of gasket 63 changes from h1 to h2. In 
other Words, gasket 63 Which is an elastic member forms a 
deformable area deformed to decrease the vertical outside 
dimension of gas generator 1C When ?xed by pair of platelike 
members 71 and 72 in gas generator 1C according to this 
embodiment. 

Thus, a clearance betWeen pair of platelike members 71 
and 72 can be adjusted to be identical to the vertical height D 
of metal band 73 Without breaking gas generator 1C, by 
adjusting the degree of clamping With the clamp means. In 
other Words, dispersion in the outer dimension of gas genera 
tor 1C can be absorbed due to deformation of gasket 63, and 
the clearance betWeen pair of platelike members 71 and 72 
after assembling of gas generator 1C can be adjusted to a 
desired siZe. Consequently, airtightness of a space 74 enclos 
ing gas generator 1C can be maintained high, and a seat belt 
apparatus having a pretensioner function of desired perfor 
mance can be manufactured With an excellent yield. 

While the cases of providing both of the projections and the 
protrusion on the top plates of the AC cups constituting the 
housings have been illustrated in the aforementioned ?rst and 
second embodiments, the protrusions or the projection can 
also be provided on the ?ange part of the holder constituting 
the housing. Also according to this structure, dispersion in the 
outside dimension of the housing of the gas generator can be 
absorbed on the loWer surface of the housing, Whereby a seat 
belt apparatus having a pretensioner function of high perfor 
mance can be implemented. HoWever, the loWer platelike 
member is provided With an opening for avoiding a connector 
formed on the loWer end of the gas generator, and hence 
hermetic treatment in this portion is separately required in the 
case of the aforementioned structure. 

While the case of attaching the elastic member to the top 
face of the AC cup constituting the housing has been illus 
trated in the aforementioned third embodiment, the elastic 
member can also be attached to the loWer surface of the ?ange 
part of the holder constituting the housing. Further, the elastic 
member may not necessarily be bonded/?xed to the housing 
but may be bonded/?xed to the main surfaces of the platelike 
members, or may not be particularly bonded/?xed but may 
simply be held by the platelike members and the housing of 
the gas generator. In any case, dispersion in the outside 
dimension of the housing of the gas generator can be absorbed 
through the elastic member, Whereby a seat belt apparatus 
having a pretensioner function of high performance can be 
implemented. 

Thus, the aforementioned embodiments disclosed this time 
are illustrative in all points, and not restrictive. The technical 
range of the present invention is de?ned by claims, and 
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includes all modi?cations Within the meaning and range 
equivalent to the description of claims. 

The invention claimed is: 
1. A gas generator, comprising: 
ignition means; 
a gas generating agent ignited by the ignition means to 

generate gas by combustion; and 
a housing including a gas generating agent storage cham 

ber ?lled With the gas generating agent, the gas gener 
ating agent storage chamber being de?ned by the hous 
ing; 

Wherein: 
the gas generator is con?gured to operate in and be held 

betWeen a pair of plate members of a seat belt preten 
sioner apparatus, the plate members being arranged in 
parallel and respectively above and beloW the gas gen 
erator; 

the housing comprises a deformable area that is deformed 
to reduce a height of the gas generator When the gas 
generator is held betWeen the pair of plate members; and 

the housing comprises at least one of a top plate and a 
bottom plate and the deformable area is provided on the 
at least one of the top plate and the bottom plate. 

2. The gas generator according to claim 1, Wherein: 
the deformable area comprises a plastic deformable area 

that is plastically deformed When the gas generator is 
held betWeen the pair of plate members. 

3. The gas generator according to claim 2, Wherein: 
the at least one of the top plate and the bottom plate com 

prises an outWardly protruding projection; and 
the projection constitutes the plastic deformable area. 
4. The gas generator according to claim 3, Wherein: 
the projection is provided on a part of the housing de?ning 

the gas generating agent storage chamber. 
5. The gas generator according to claim 3, Wherein: 
the housing comprises an AC cup storing the gas generat 

ing agent and a holder having a ?ange part and a caulk 
ing part for ?xing the AC cup on a periphery of the 
holder, for ?xing the ignition means; and 

the projection is provided on a surface of the AC cup 
constituting the uppermost surface of the housing. 

6. The gas generator according to claim 5, Wherein: 
an inner surface of one of the pair of plate members con 

tacts an outer, planar surface of the ?ange part; and 
an inner surface of the other one of the pair of plate mem 

bers contacts the projection provided on the surface of 
the AC cup so that the gas generator is held and ?xed by 
the pair of plate members. 

7. The gas generator according to claim 6, Wherein: 
the AC cup comprises a side surface for dispensing gas 

generated by combustion of the gas generating agent 
diametrally from the housing through an opening 
formed during combustion; and 

the side surface comprises at least one score extending in 
parallel With an axial direction of the housing, the at least 
one score forming a starting point for the opening. 
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12 
8. The gas generator according to claim 1, Wherein: 
the deformable area comprises an elastic deformable area 

that is elastically deformed When held and ?xed by the 
pair of platelike members. 

9. The gas generator according to claim 8, Wherein: 
at least one of the top plate and the bottom plate comprises 

a protrusion including an outWardly protruding top face 
of a prescribed siZe; and 

a part of the at least one of the top plate and the bottom plate 
including the protrusion constitutes the elastic deform 
able area. 

10. The gas generator according to claim 9, Wherein: 
the protrusion is formed by press Working; and 
an upper end of the ignition means is inserted into and 

positioned in a recess formed on an inner surface of the 
housing by the press Working. 

11. The gas generator according to claim 9, further com 
prising: 

a combustion control member located betWeen the ignition 
means and the gas generating agent storage chamber for 
supplying directivity to a ?ame formed in the ignition 
means; 

Wherein: 
the protrusion is formed by press Working; 
an upper end of the combustion control member is inserted 

into a recess formed on an inner surface of the housing 
by the press Working; and 

the ignition means is inserted into and positioned in the 
combustion control member. 

12. The gas generator according to claim 9, Wherein: 
the housing comprises anAC cup storing the gas generat 

ing agent and a holder comprising a ?ange part and a 
caulking part for ?xing the AC cup on a periphery of the 
holder, for ?xing the ignition means; and 

the protrusion is provided on a surface of the AC cup 
constituting the top plate of the housing. 

13. The gas generator according to claim 12, Wherein: 
an inner surface of one of the pair of plate members con 

tacts an outer, planar surface of the ?ange part; and 
an inner surface of the other one of the pair of plate mem 

bers contacts a top face of the protrusion provided on the 
surface of the AC cup so that the gas generator is held 
and ?xed by the pair of plate members. 

14. The gas generator according to claim 13, Wherein: 
the AC cup comprises a side surface for dispensing gas 

generated by combustion of the gas generating agent 
diametrally from the housing through an opening 
formed during combustion; and 

the side surface comprises at least one score extending in 
parallel With an axial direction of the housing, the at least 
one score forming a starting point for the opening. 

15. The gas generator according to claim 8, further com 
prising: 

an elastic member located on an outer surface at least one 

of the top plate and the bottom plate; 
Wherein the elastic member constitutes the elastic deform 

able area. 


